Abstract: Using PDA, Saboraud's, Czapek's and Richard's media and settling plate technique, a total of 16, 593 fungal colonies belonging to 28 genera were identified during November 2006 and October 2007 in the atmosphere of the Rajshahi Metropolitan City. Seasonal fluctuations in the incidence of airborne fungi and their relation to some meteorological parameters were noticed. The incidence varied significantly by seasons. Maximum incidence of air borne fungi was recorded from November to January, where as the minimum was found from August to October. The most prevalent fungal genera were Aspergillus, Candida, Penicillium, Rhizopus, Fusarium, Alternaria, Curvularia and Cladosporium in respect of seasons. Aspergillus was the most dominting fungi contributed 25.6, 26.3, 24.4 and 26.3% in PDA, Sabouraud's, Czapek's and Richard's media, respectively during the twelve months of observation. The percentage contributions of the most predominant 14 genera were 83.1, 84.1, 83.9 and 885.6 collected in PDA, Sabouraud's, Czapek's and Richard's media, respectively. Rest of the 14 genera were covering about 8.3, 8.0, 7.1 and 84.2% of the total aero-fungi and sterile mycelium and unidentified fungi were contributed 7.8, 7.4, 8.4 and 8.1%, respectively. 
Introduction
Airborne microbe is a component of our environment and is of potential economic and health implications (Gregory, 1961; Hashimoto, 1986) . There are essentially no fungus-free environments in our daily lives (Chao et al., 2002) . Moreover, viable microbes in extramural air may be responsible for many illness during certain seasons of the year and may have serious consequence (Cantane et al., 1984; Maestreet et al., 1986) . Exposure to fungi has been reported to cause several types of human health problems, primarily irritations, infections, allergies, and toxic effects, and it has been suggested that toxigenic fungi are the cause of additional adverse health effects (Etzel et al., 1994; Hodgson et al., 1998; Epstein and Fan, 2001) . A field guide published by the American Industrial Hygiene Association recommends that the presence of some toxigenic fungi requires urgent risk management decisions (Dillon et al., 1996) . To systematically evaluate the relationship between airborne fungi and adverse health effects, the fungal types and their relative frequencies in air need to be known (Shelton et al., 2002) .
Air is the most common medium for the dispersal of fungal spores and hyphal fragments (Marchisio et al., 1992) . The composition and concentrations of the airborne fungal spores are largely determined by geographic location, meteorological factors, vegetation, and human activities (Lacey, 1981; Lyon et al., 1984) . The concentrations of fungal spores in the atmosphere at any particular moment are influenced by the processes involved in their production, release, and deposition (Lyon et al., 1984) . The influence of meteorological factors on the concentrations of airborne spores appears to be additive, not independent (Munk, 1981) . Keeping the above views in mind, the present investigation was undertaken to study the incidence of atmospheric fungi in the Rajshahi Metropolitan City and to find out the possible relations between the obtained data and the prevailing climatic conditions. The incidence of airborne fungi and their fluctuations by seasons were also recorded.
Materials and Methods
Sample site: The sampling was conducted in outdoor atmosphere at different places of Rajshahi Metropolitan City, especially Rajshahi University Campus and satellite town (Upashahar) areas from November 2006 to October 2007.
Sample collection:
The air samples were collected per week followed by settling plate culture method (Brown, 1953) using Potato Dextrose Agar (PDA), Richard's, Czapek's and Saboraud's media. To avoid bacterial contamination, 50% lactic acid was added to the media. The Petri dishes (9 cm-diameters) containing 20 ml selected media were exposed at 1 m height from ground level in every cases for 15 min. Then the plates were taken into the laboratory and incubated at 30 o C for 5-7 days. Meteorological data were collected from Government Meteorological Information Centre, Rajshahi.
Microbial examination:
The fungal colonies were enumerated after their growth on the plates. Identification of fungal colonies was made by visual and microscopic examinations. Identification up to generic level was done with the help of standard mycological books and manuals (Gilman, 1957; Booth, 1971; Subramanian, 1971; Ellis, 1971; Alexopoulos and Mims, 1979) . Sub-cultures that failed to sporulate at the end of one month was designated as sterile mycelium. Details regarding the qualitative nature of the mycoflora, their incidence, abundance and percentage contribution were recorded. The percentage contribution of each genus was calculated on the basis of the number of colonies of the genus against total number of colonies of all recorded genera during the entire twelve months' sampling period. Seasonal variations in fungi were also carried out.
Statistical analyses:
The experiment was conducted by using a randomised design with five replications. Using a statistical package (MSTAT-C) all data were analysed by F-tests (analysis of variance) and the comparison of means were done separately. Correlation was determined among the season and different fungi. Results of all analyses were judged for their significance at 5% level.
Results and Discussion
A total of 16,593 colonies were recorded in PDA, Sabouraud's, Czapek's and Richard's media. Out of these 15,279 colonies were identified, 1,171 were sterile mycelium and 143 were unidentified. The isolated fungi were assigned to 28 genera belonging to Phycomycetes, Ascomycetes, Basidiomycetes and Deuteromycetes. The range of temperature, average RH (relative humidity) and rainfall were gathered from Meteorological Information Centre (Table 1) . Among the four media tested, PDA was the most favourable for growth and development of identified fungi and showed the highest count. The data showed clear variations on different climatic factors in different seasons (Table 1 ). The prevalence of airborne mycoflora was intimately related with prevalent climatic conditions including temperature and RH (Wright et al., 1969; Webb, 1959) .
Season-wise fluctuations in the incidence of airborne fungi:
Seasonal counts of fungal colonies in four culture media were determined. The incidence of airborne fungi varied from season to season. The maximum incidence of air borne fungi were exhibited in the atmosphere of the 1 st season(November to January) in PDA medium and the minimum in 4 th season (August to October) in Richard's medium. Chao et al. (2002) reported that total airborne fungal concentrations varied significantly by season and noted highest in summer and lowest in winter. Shelton et al. (2002) observed the highest fungal population in the fall and summer and lowest in the winter and spring. Uddin (2005) reported that temperature and relative humidity is probably not so significant for aeromycoflora of jute fields but the incidence of aeromycoflora is inversely proportional to the total rainfall. Chakraborty et al. (2003) reported that there were no significant correlation between total air spora and the meteorological parameters and local cropping practices may have some regulating role on spore concentration in the air.
Season-wise airborne fungal genera:
The genera Aspergillus, Candida, Penicillium, Rhizopus, Fusarium, Alternaria, Curvularia and Cladosporium were the most frequently occurring fungi in all the seasons as recorded in PDA, Sabouraud's, Czapek's and Richard's media. Among the genera, Aspergillus was the most predominant and showed highest incidence in 3 rd and 4 th seasons (May to October) in PDA medium where high temperature and heavy rainfall were recorded (Table 1) . Candida is the 2 nd dominating fungi and showed the highest incidence in 1 st season (November to January) in PDA medium where low temperature and minimum Begum et al. 38 rainfall were recorded. The 3 rd dominating fungi was Penicillium sp. showed the highest incidence in 3 rd season (May to July) in Czapek's medium whereas Rhizopus and Colletotrichum showed maximum incidence in 2 nd season (February to April Shelton et al. (2002) stated that Cladosporium, Penicillium and non sporulating fungi are prevelance fungi in the air of U.S.A. Maestre et al. (1986) observed that frequently isolated air borne fungi were Aspergillus followed by Penicillium, Candida, Alternaria, Cephalosporium and Rhizopus. Paramasivam and Gnanarethinum (1986) noted that Aspergillus, Penicillium, Cladosporium and Drechslera were frequent genera contributed 80% of the sporal load. The present results support the above findings. 8, 2.6, 3.7, 2.8, 3 .0 and 2.6% in PDA ; 6.2, 3.5, 2.7, 2.6, 0.8 and 2.8% in Sabouraud's; 1.7,3.9,1.7, 5.2,2.2 and 0.8 % in Czapek's and 3.4, 2.4, 2.5, 2.5, 1.1 and 1.5% in Richard's medium among the total air borne fungi. Papularia contributed 2.4% of the aeromycoflora in PDA. The next of 16 genera viz. Geotrichum, Colletotrichum, Trichoderma, Oidiodendron, Gleocladiopsis, Mucor, Epicoccum, Botrytis, Cephalosporium, Leptographium, Gleocladium, Pullularia, Wardomyces, Fusaiella, Streptomyces, Xylohypha and Trichophyton had a little contribution. Sterile mycellium were contributed 7.0, 6.7, 7.2 and 7.2 % and unidentified fungi were 0.8, 0.7, 1.2 and 0.9% of the total count of aerofungi as recorded in PDA, Sabouraud's, Czapek's and Richard's media, respectively. The variations among the most five dominant air borne fungi are shown in Fig. 1 to 4 .
The prevalence of atmospheric fungi: Prevalence of 14 genera viz. Aspergillus, Candida, Penicillium, Rhizopus, Fusarium, Alternaria Carvularia, Cladosporium, Monilia, Helmonthosporium, Papularia, Geotrichum, Colletotrichum and Trichoderma were recorded 83.1, 84.1, 83.9 and 885.6% in PDA, Sabouraud's, Czapek's and Rhichard's media, respectively during total twelve months observation from November, 2006 to October, 2007 (Fig. 5) . Rest of the 14 genera were recorded 8.3, 8.0, 7.1 and 84.2% in the above mentioned media, respectively. Sterile mycelium and unidentified fungi were recorded as 7. 8, 7.4, 8.4 and 8.1%, respectively. The relationships between climate and fungi are complex, and should be examined from numerous perspectives (Sneller, 1984) . The effect of the meteorological factors varied among seasons (Li and Kendrick, 1995) . Many environmental factors are interrelated and it is often difficult to know which the most significant (Skre, 1981) . The averages of the meteorological factors are generally more important than maximum and minimum values (Li and Kendrick, 1995) . A better understanding of the relative importance of these factors and their relationships would be of help in determining the relationships of air borne spores to allergies caused by airborne fungal spores (Lyon et al., 1984) .
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Conclusion
Climate plays important role in the initiation and exacerbation of mould induced allergic symptoms in man. In order to understand fully the influences of airborne fungi on human allergies, indoor studies should be carried out in parallel to out door studies for distinguishing their roles in triggering allergies. The present work provides important information on airborne fungal incidence in outdoor environment, which is helpful in making public awareness as well as successful hygienic sanitation programmes.
